From the ethanol extract of the whole stem of Baphia kirkii, three new prenylated xanthones, baphikixanthones A-C, have been isolated together with a new benzophenone, baphikinone, and two common steroids, stigmasterol and β-sitosterol. The structures of the new compounds were established by using NMR spectroscopic and mass spectral analysis.
Compound 1, isolated as a colorless amorphous powder was assigned as C 23 H 24 O 6 on the basis of its HREIMS, with a molar mass of m/z 396.1569. The IR spectrum showed the presence of a hydroxyl group (3403 cm -1 ), a conjugated carbonyl group (1651 cm -1 ), and benzene rings (1599, 1558, and 1502 cm -1 ). The UV spectrum indicated the presence of conjugated and aromatic systems with absorption maxima at 231, 259, 301, and 382 nm. The 1 H NMR spectrum showed doublet signals due to two aromatic protons at δ H 6.41 and 6.24 (each 1H and J = 2.4 Hz), allowing the assignment of these two protons to positions C-8 and C-6, respectively. In the HMBC spectrum, the signal at δ H 6.41 (H-8) indicated two key correlations with two carbon signals at δ C 95.2 (C-6) and 179.5 (C-9), while the proton signal at δ H 6.24 (H-6) correlated with δ C 100.7 (C-8) and a quaternary carbon signal at δ C 144.0 (C-5). Further inspection of the 1 H NMR spectrum indicated the presence of two 3,3-dimethylallyl (prenyl) groups at δ H 5.31 (1H, m), 3.52 (2H, br. d, J = 7.2 Hz), 1.83 and 1.66 (each 3H, br. s), and δ H 5.26 (1H, m), 4.11 (2H, br. d, J = 6.8 Hz), 1.84 and 1.69 (each 3H, br. s)]. In the HMBC spectrum, the methylene protons at δ H 4.11 (H-1'') showed cross peaks with two O-linked carbon signals at δ C 142.9 and 164.8, ascribed to C-4a and C-3, respectively. These, together with the correlation seen between δ H 5.26 (H-2'') and δ C 111.9 (C-4), confirmed the placement of one prenyl group at position C-4. The second prenyl group was placed at C-2 due to the correlation seen in the HMBC spectrum between the methylene protons signal at δ H 3.52 (H-1'), and two O-linked carbon signals at δ C 165.9 (C-1) and 164.8 (C-3). A literature search showed that compound 1 was closely related to xanthone V 1a and cudratricusxanthone E [3]. However, these two compounds differ from 1 on the substitution patterns of the hydroxyl groups in ring A. Thus, compound 1 is the new 1,3,5,7-tetrahydroxy-2,4-di(3-methylbut-2-enyl)xanthone and the common name baphikixanthone A was proposed.
Compound 2 was obtained as a colorless amorphous powder. The HREIMS showed the molecular mass of m/z 394.1411, corresponding to the molecular formula C 23 H 22 O 6 . Inspection in the UV, IR, 1 H, 13 C and DEPT NMR spectra suggested that compound 2 was a tri-hydroxylated xanthone with one prenyl group and one dimethylchromene ring. In the 1 H NMR spectrum, there are two meta-coupled aromatic protons [δ H 6.38 (1H, d, J = 2.0 Hz, H-8), and 6.22 (1H, d, J = 2.0 Hz, H-6)]. The dimethylchromene ring was linked to C-2 and C-3 by the HMBC correlation of its olefinic proton signal at δ H 7.64 (d, J = 10.0 Hz, H-4') with carbon signals at δ C 165.9 (C-1) and 144.2 (C-3). The prenyl group was located at C-4 since the methylene at δ H 3.45 (H-1'') was coupled with δ C 144.2 (C-3), and the olefinic proton at δ H 5.31 (H-2'') was correlated with a quaternary carbon at δ C 113.9 (C-4). Therefore, baphikixanthone B (2) was established as a new 1,6,8-trihydroxy-2',2'dimethylpyrano-(5',6':3,2)-4-(3-methylbut-2-enyl) xanthones which was closely related to xanthone V 1 [3a,3c] . The two compounds differ from each other in the hydroxylation patterns of the ring A.
Compound 3, a yellow amorphous powder, showed [M] + at m/z 410.1729 in HREIMS corresponding to C 24 H 26 O 6 . The 1 H NMR spectrum showed the presence of a deshielded singlet proton signal at δ H 12.62, ascribed to a chelated hydroxyl group substituted at C-1 of the xanthone ring. Two singlet aromatic proton signals were observed at δ H 6.74 and 6.28, a 3H singlet at δ H 3.56 (OMe), four overlapping benzylic proton signals at δ H 2.79, which form a quintet (4H, J = 7.0 Hz) coupling to two methylene protons at δ H 1.84 (4H, t, J = 7.0 Hz) and four methyl proton signals at δ H 1.39 (6H, s) and 1.38 (6H, s), suggesting the presence of two dimethylchromene rings [2b,4] . In the HMBC spectrum, the proton signal due to the hydroxyl group at δ H 12.62 (1-OH) indicated key cross-peaks to a quaternary carbon signal at δ C 106.1 (C-9a) and a protonated carbon signal at δ C 100.4 attributed to C-2. The singlet aromatic proton at δ H 6.28 (H-2) was seen to correlate with two O-linked carbon signals at δ C 160.2 and 160.1, ascribed to C-1 and C-3 respectively. Furthermore, the methylene at δ H 2.79 (H-4') exhibits HMBC correlations with three quaternary carbon signals at δ C 160.1 (C-3), 114.3 (C-4) and 141.9 (C4a) reflecting that one of the dihydrochromene rings is attached to positions C-3 and C-4. The second dihydrochromene ring was substituted to positions C-7 and C-8 due to the correlations observed in the HMBC spectrum between the methylene proton signal at δ H 2.79 (H-4'') and the carbon signals at δ C 154.0 (C-7), 115.2 (C-8) and 121.0 (C-8a). Other key cross-peaks were seen in the HMBC spectrum between the singlet aromatic proton signal at δ H 6.28 and δ C 154.0 (C-7) and 121.0 (C-8a), respectively. In the NOESY spectrum, the proton signal at δ H 6.28 showed strong correlation with the methoxy signal at δ H 3.56. This confirmed the placement of the aromatic proton signal (δ H 6.28) at C-5 and OMe at C-6. Hence, the structure of 3 was determined as 1-hydroxy-6-methoxy-2′,2′-dimethyldihydropyrano-(5′,6′:3,4)-2′′,2′′-dimethyldihydropyrano-(5′′,6′′:7,8) xanthone, and named baphikixanthone C. for hydroxyl and a conjugated carbonyl group. In the 1 H NMR spectrum, two singlet aromatic signals were observed at δ H 5.86 and 5.87 which were correlated with carbon signals at δ C 91.9 (C-4) and 93.6 (C-7) in the HSQC spectrum. These assignments were also supported by the HMBC data (Table 2 ). In the NOESY spectrum, the proton signal at δ H 5.86 was correlated with δ H 3.79 (5-OMe). A doublet signal at δ H 3.06 (2H), was assigned to H 2 -9 due to its HMBC correlations with three quaternary carbon signals at δ C 107.6 (C-2), 196.2 (C-8)) and 127.3 (C-10). Three aryl protons in ring B were observed forming an ABD system at δ H 6.91 (dd, J = 8.0, 6.0 Hz, H-11), 6.50 (1H, d, J = 8.0 Hz, H-12) and 6.81 (d, J = 2.0 Hz, H-15). The 1 H NMR signals at δ H 1.32 (s, H-7' and H-8'), 5.62 (d, J = 9.6 Hz, H-3') and 6.25 (d, J = 9.6 Hz, H-4') were assigned to 2,2-dimethylchromene group. In the NOESY spectrum, the H-4' (δ H 6.25) proton signal was coupled with an aromatic proton signal at δ H 6.81 (H-15), while in the HMBC spectrum, the H-4' proton signal coupled with three carbon signals at δ C 77.2 (C-2'), 153.1 (C-13) and 122.2 (C-14). This confirmed the placement of the chromene group at C-13 and C-14 of ring B. Thus, the structure of 4 was established for baphikinone.
Experimental
General: NMR spectra were recorded on a Bruker 400 MHz spectrometer. IR spectra were recorded on a Nicolet Impact 400D FT-IR spectrometer, using NaCl windows with CH 2 Cl 2 as solvent against an airbackground. UV spectra were obtained on a Varian DMS 300 UV/VIS spectrometer. Column chromatographic separations were achieved on silica gel 60 (40-63 μm, Merck 1.09385). TLC was performed on silica gel GF 254 plates (Merck) developed with light petroleum/ CH 2 Cl 2 (4:1 or 3:2). Spots were visualized under a UV lamp, after spraying with vanillinsulfuric acid and heating at 100 o C for 5 min. 
